SUMMARY Lymphocytes from patients with chronic active hepatitis have been found to be cytotoxic for isolated rabbit hepatocytes. Although this reaction has been shown to be of the antibodydependent type, no autologous serum was added to the assay system and in the present experiments the source of the antibody has been sought. The failure of puromycin to block the reaction argued against a role for antibody synthesised during the culture period, and the demonstration that normal mononuclear cells could become cytotoxic when preincubated in chronic active hepatitis sera was more in favour of the passive acquisition of an antibody from the circulation. Evidence for the existence of free antibody in the sera reacting with hepatocyte surface antigens came from an additional series of experiments in which it was shown that preincubation of hepatocytes in chronic active hepatitis sera rendered them susceptible to damage by normal mononuclear cells. This effect was almost completely abolished by adding a membrane lipoprotein fraction of human liver (LSP) to the sera during the preincubation step, suggesting that the LSP contained those antigens on the hepatocyte surface against which the majority of the antibodies were directed.
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Lymphocytes from patients with chronic active hepatitis have been shown to be cytotoxic for autologous liver cells (Wands et al., 1975; Geubel et al., 1976) , Chang cells (Wands et al., 1975; Jacques et al., 1976) , and rabbit hepatocytes (Thomson et al., 1974) .
In the latter system the reaction could be blocked by the addition of liver specific membrane lipoprotein fraction (LSP) suggesting that this contained the major target antigens involved in the in vitro reaction (Thomson et al., 1974) . By preparing lymphocyte subpopulations it was possible to show that the cytotoxic lymphocytes were not T cells, but carried complement receptors. This, together with the observation that the reaction could be blocked by aggregated immunoglobulin, would be consistent with the operation of an antibody-dependent cytotoxic mechanism, possibly K cell mediated . Since autologous serum had not been added to the system the source of the antibody was unknown. In the present study we describe additional experiments in which it has been shown that the antibody can be carried into the Received for publication 15 November 1978 assay system on the surface of normal lymphocytes. In addition, the serum of patients with chronic active hepatitis has been examined for an antibody which will render hepatocytes susceptible to a damaging attack by normal mononuclear cells.
Methods
Sera were obtained from 18 patients with chronic active hepatitis. In all instances the diagnosis had been confirmed histologically. As a control group sera were obtained from 18 preoperative surgical patients with no evidence of liver disease. The sera were stored at -20°C until required for use.
Three patients were untreated at the time the serum was collected, the remainder receiving prednisone (10-15 mg daily) either alone or with azathioprine (75 mg daily). The ability of the sera to induce cytotoxicity was not related to the type or dose of immunosuppressive therapy.
MICROCYTOTOXICITY ASSAY
The assay was carried out using hepatocytes prepared by enzyme digestion of livers from freshly killed rabbits and maintained in tissue culture flasks for up to three weeks, as described in detail elsewhere (Cochrane et al., 1977) . The morphological appearance of the cells, both on light and electron microscopy and their ability to synthesise albumin suggested that they were viable hepatocytes (Hughes et al., 1976) .
Lymphocytes were prepared from peripheral venous blood by dextran sedimentation, filtration through a cotton wool column (Rocklin et al., 1970) , followed by centrifugation over Ficoll triosil (B6yum, 1968 (1977) , was added to one of the rows of 10 wells containing hepatocytes at the same time as serum from the patients with chronic active hepatitis to determine whether this would prevent induced cytotoxicity. After washing, normal lymphocytes were then added and cytotoxicity estimated in the usual way.
The Wilcoxon rank sum test was used to assess the significance of the changes in cytotoxicity induced by the various procedures.
Results
In order to determine whether antibody synthesised during the assay was responsible for the observed cytotoxicity, protein synthesis was inhibited by the addition of 10 u,g puromycin to each of 10 wells containing cytotoxic lymphocytes and hepatocytes.
In each of five experiments there was no significant reduction in the per cent cytotoxicity, the mean value being 48x4 ± 1.7% (SEM) without and 51-4 ± 4-8 % with the puromycin.
Induction of cytotoxicity in normal lymphocytes
by preincubation with patient's serum Aliquots of normal lymphocytes from one healthy individual were incubated in eight different control sera, in eight different aliquots of one batch of foetal calf serum and in each of the 18 chronic active hepatitis sera. The mean cytotoxicity of those preincubated in control sera (19 3 ± 7 7%, mean + SEM) was not significantly different from that of the same lymphocytes preincubated in foetal calf serum (19-8 ± 4-4%) (Fig. 1) Mechanisms responsible for cytotoxicity to isolated hepatocytes in chronic active hepatitis 387
When serum from patients with chronic active hepatitis was used for the preincubation, the mean cytotoxicity (47T5 ± 4 7%) was significantly higher than that obtained with control serum or foetal calf serum (p < 0 01 and P < 0 01, respectively).
Induction of cytotoxicity by preincubation of hepatocytes with serum
The mean cytotoxicity of normal lymphocytes for hepatocytes preincubated with control serum (19-5 ± 3 5%.) was not significantly different from that obtained after preincubation with foetal calf serum (17-4 ± 3 3%) (Fig. 2) . However, the cytotoxicity of normal lymphocytes for hepatocytes preincubated in serum from patients with chronic active hepatitis (52'8 ± 5'0%) was significantly higher than that obtained with either control serum or foetal calf serum (p < 0'01 and P < 0 01, respectively). Addition of 05 ,ug LSP at the time the rabbit hepatocytes were incubated with the chronic active hepatitis serum significantly reduced the induced cytotoxicity from 52'8 ± 5-0% to 22'5 ± 3-3 % (p < 0'01). This value did not differ significantly from that found after preincubating the hepatocytes with control serum or foetal calf serum. 
Discussion
Evidence from earlier studies strongly suggests that the cytotoxic reaction of lymphocytes from patients with chronic active hepatitis for isolated hepatocytes is of the antibody-dependent, cell-mediated type The results of the second series of experiments in which hepatocytes preincubated with chronic active hepatitis serum were shown to become susceptible to a damaging attack by normal mononuclear cells are consistent with the presence in the serum of antibodies reacting with determinants on the surface of the hepatocytes. The antibody-coated liver cells would then be damaged by the attachment of K cells present in the normal lymphocyte population. The very obvious inhibition of this effect by the addition to the serum of as little as 0 5 ,ug LSP suggests that the LSP contains those antigenic determinants on the hepatocyte surface against which the majority of the antibodies are directed. Indeed, using a sensitive radioimmunoassay (Jensen et al., 1978a) , we have directly demonstrated the presence of antibody to LSP in 29 of 30 cases with untreated chronic active hepatitis. The finding of a significant correlation between the titre of this antibody and the degree of periportal liver cell necrosis on the liver biopsies from these patients (Jensen et al., 1978b) , together with the present observations showing that the antibody can induce hepatocyte damage by normal mononuclear cells, are further evidence of the potential importance of this antigen/antibody system in the pathogenesis of chronic active hepatitis.
